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Abstract  During  the  last  decades,  research  on  human  resource  management  (HRM)  has  focused
on examining  the  mechanisms  that  explain  the  effects  of  HR  practices  on  employee  perfor-
mance.  Drawing  on  the  AMO  model,  our  study  constructs  an  integrative  model  to  analyze  the
contribution  of  employees’  abilities,  motivation  and  opportunities  (employee  AMO)  to  partic-
ipate in  the  relationship  between  HRM  and  employee  performance.  In  doing  so,  we  test  a
multilevel model  that  analyzes  the  top-down  inﬂuence  of  three  HR  bundles  (skill-,  motivation-,
and opportunity-enhancing)  on  employee  AMO,  and  the  bottom-up  contribution  of  these  three
employee-related  variables  on  their  collective  performance.  We  use  matched  data  from  83  HR
managers, 83  R&D  managers  and  262  R&D  employees  in  a  sample  of  Spanish  ﬁrms.  Our  results
provide evidence  that  the  skill-enhancing  and  opportunity-enhancing  HR  bundles  increase  both
employee abilities  and  motivation;  the  opportunity-enhancing  HR  bundle  also  contributes  toEmployee
performance
increasing  employee  opportunities  to  participate.
© 2018  ACEDE.  Published  by  Elsevier  Espan˜a,  S.L.U.  This  is  an  open  access  article  under  the  CC
BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
(
e
e
v
b
t
sIntroduction
At  the  beginning  of  the  21st  century,  some  researchers  iden-
tiﬁed  a  ‘‘black  box’’  between  HRM  and  ﬁrm  performance,
since  the  intermediate  mechanisms  through  which  this  rela-
tionship  occurs  had  largely  been  ignored  in  the  literature∗ Corresponding author.
E-mail address: ibeltran@emp.uji.es (I. Beltrán-Martín).
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creativecommons.org/licenses/by-nc-nd/4.0/).Gardner  et  al.,  2001).  This  situation  has  changed,  how-
ver,  as  numerous  studies  now  address  this  issue  (see  Jiang
t  al.,  2012a  for  a  review),  providing  evidence  of  the  rele-
ance  of  several  employee-related  variables  (e.g.  abilities,
ehaviors,  attitudes)  as  mediating  variables  that  explain
he  inﬂuence  of  HRM  on  ﬁrm  performance.  Many  of  these
tudies  (e.g.  Butts  et  al.,  2009;  Chuang  and  Liao,  2010)
onsider  employee  performance  as  the  dependent  variable,
ince  this  is  a  key  proximal  outcome  reﬂecting  behaviors
hat  are  under  employees’  control  and  that  help  to  achieve
rganizational  goals.
 an open access article under the CC BY-NC-ND license (http://
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Despite  the  relevance  of  the  abovementioned  contrib-
tions,  empirical  studies  in  the  literature  analyzing  the
ediating  role  of  the  individual  variables  in  the  relationship
etween  HRM  and  employee  performance  are  fragmented
n  terms  of  their  underlying  theoretical  perspective,  which
ntails  the  testing  of  speciﬁc  mediating  variables  (e.g.
uman  capital,  motivation),  but  not  others.  Indeed,  few
tudies  have  considered  several  mediating  variables  simul-
aneously,  which  makes  it  difﬁcult  to  gain  a  broader  view
f  these  intermediate  mechanisms  (Jiang  et  al.,  2012a).
he  AMO  model  constitutes  a  comprehensive  theoretical
ramework  to  address  this  issue,  by  allowing  these  complex
elationships  to  be  integrated  in  a  single  framework.  Accord-
ng  to  this  framework,  employee  performance  depends  on
hree  variables:  employees’  abilities  (A),  motivation  (M)  and
pportunities  to  participate  (O)  (Cummings  and  Schwab,
973).  There  are  two  advantages  to  adopting  the  AMO  model
s  the  guiding  theoretical  framework  for  our  study.  First,  it
ncludes  the  ‘‘O’’  component  in  the  model,  which  has  been
argely  neglected  in  previous  empirical  studies  (Jiang  et  al.,
012a),  despite  its  relevance  in  determining  employee  per-
ormance  at  work  (Blumberg  and  Pringle,  1982).  Second,  the
MO  model  provides  a  broad  picture  of  the  intermediate
ariables  between  HRM  and  employee  performance.  Taking
nto  account  the  beneﬁts  of  this  framework  to  explain  the
ntermediate  linkages  between  HR  bundles  and  employee
erformance,  the  ﬁrst  objective  of  our  research  is  to  explore
he  extent  to  which  employees’  abilities,  motivation  and
pportunities  to  participate  contribute  to  their  performance
t  work.
The  AMO  model  has  also  been  used  in  recent  decades
s  a  framework  to  guide  ﬁrms  in  their  choice  of  HR  prac-
ices  (Bos-Nehles  et  al.,  2013).  Indeed,  several  studies  have
uggested  that  HR  practices  could  be  classiﬁed  according
o  the  same  three  categories,  leading  to  three  HR  bun-
les  (i.e.  a  combination  of  HR  practices):  skill-enhancing,
otivation-enhancing  and  opportunity-enhancing  (Bailey,
993;  Appelbaum  et  al.,  2000).  Thus,  in  the  HRM  lit-
rature  the  AMO  classiﬁcation  coexists  at  two  levels  of
nalysis,  one  related  to  employee-related  variables,  and
he  other  to  the  set  of  HR  practices  used  in  the  ﬁrm.
he  second  objective  of  this  study  is  to  analyze  empir-
cally  whether  the  skill-enhancing,  motivation-enhancing,
nd  opportunity-enhancing  HR  bundles  contribute  to  foster
he  employee-related  variables  for  which  they  are  theo-
etically  designed,  and  also  to  examine  whether  there  are
ny  cross-domain  relationships  between  the  two  levels  of
nalysis.  To  date,  studies  that  empirically  test  the  rela-
ionships  between  the  AMO  components  at  the  individual
nd  the  ﬁrm  level  are  remarkably  scarce.  One  exception
s  Jiang  et  al.’s  (2012a)  meta-analysis.  However,  this  study
nly  considers  employee  abilities  (A)  and  motivation  (M)  and
raws  its  conclusions  exclusively  from  variables  measured  at
he  ﬁrm  level,  without  considering  the  cross-level  relation-
hips  between  ﬁrm-level  HR  practices  and  employee-level
ariables.  To  our  knowledge,  there  are  no  empirical  studies
hat  analyze  the  relationships  between  the  AMO  compo-
ents  at  the  individual  and  the  organizational  level  (that
easure  these  variables  at  different  levels  of  analysis)  in
 single  and  integrative  model.  Besides  the  main  effects
etween  the  organization-level  and  the  individual-level  AMO
omponents,  we  also  consider  that  the  synergy  among  the
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undles  of  HR  practices  should  be  taken  into  account  in  order
o  understand  the  contribution  HR  practices  make  to  the
ariables  of  interest  (Chadwick,  2010).  In  particular,  many
cholars  in  the  HRM  literature  consider  that  the  interactions
mong  the  HR  bundles  can  inﬂuence  employee  and  organi-
ational  results  (e.g.  MacDufﬁe,  1995).
In  sum,  since  employees’  abilities,  motivation  and  oppor-
unities  to  participate  (hereinafter,  employee  AMO)  are  the
ey  determinants  of  their  performance  at  work  (Blumberg
nd  Pringle,  1982),  and  given  that  HR  bundles  contribute  to
mployee  AMO,  our  study  aims  to  contribute  to  the  exist-
ng  literature  about  the  intermediate  role  of  the  employee
MO  in  the  HRM--employee  performance  relationship  from  a
ultilevel  perspective.  We  do  so  by  testing  a  2-1-2  media-
ion  model  design  (Croon  et  al.,  2014)  on  a  sample  of  R&D
mployees  in  Spanish  companies.
The  rest  of  the  paper  is  structured  as  follows.  In  the  ﬁrst
ection,  we  introduce  the  AMO  model  as  a  framework  of
ork  performance  and  argue  how  employee  abilities,  moti-
ation  and  opportunities  to  participate  may  contribute  to
heir  performance  at  work.  The  second  section  presents  the
rguments  that  sustain  the  hypotheses  about  the  relation-
hips  between  the  ﬁrm-level  AMO  components  (HR  bundles)
nd  the  individual-level  AMO  and  about  the  inﬂuence  of  the
ynergy  among  the  different  HR  bundles  on  the  individual
MO  components.  After  the  theoretical  review,  we  present
ur  methodology  and  results,  and  ﬁnally,  we  discuss  the  main
onclusions,  implications  and  limitations  of  the  research.
he contribution of employee AMO to
mployee performance
tudies  that  analyze  the  intermediate  mechanisms  between
RM  and  ﬁrm  performance  have  usually  focused  on
mployee  work  performance  as  the  dependent  variable
ecause  it  comprises  the  employee  behaviors  that  are
elevant  to  achieving  organizational  goals  (Jiang  et  al.,
013).  The  focus  of  our  research  is  on  collective  employee
erformance,  described  as  a  department-level  construct
hat  reﬂects  the  normative  level  of  employee  performance
ithin  the  department.  In  other  words,  it  measures  how  the
epartment  as  a  whole  is  perceived,  that  is,  the  standard
ode  of  behavior  in  the  department.  Collective  variables
re  of  great  interest  in  the  HRM  literature  given  their  close
elationship  with  organizational  results.  According  to  Pugh
nd  Dietz  (2008:45),  ‘‘performance  at  the  unit  level  is  often
ore  of  a  barometer  of  success  than  the  performance  of
ndividuals’’.
The  AMO  model  analyzes  the  variables  that  determine
mployee  performance.  The  origins  of  the  AMO  model  lie
n  the  industrial  psychology  perspective,  which  proposed
hat  performance  was  a  function  of  employees’  abilities
o  perform  (A)  (e.g.  Lawshe,  1945)  and  in  the  social  psy-
hology  perspective,  according  to  which  performance  was
lso  dependent  on  employee  motivation  (M)  (Wyatt,  1934).
ater  on,  several  studies  added  the  variable  ‘‘opportunity’’
O)  to  this  framework  (Blumberg  and  Pringle,  1982).  The  A
imension  refers  to  the  employees’  abilities  to  carry  out
heir  work  (Jiang  et  al.,  2013).  At  the  individual  level  of
nalysis,  the  A  dimension  can  be  deﬁned  as  the  knowl-
dge,  skills  and  abilities  individual  employees  possess,  and
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oExamining  the  intermediate  role  of  employee  abilities,  moti
is  closely  linked  to  the  occupational  self-efﬁcacy  construct
(Knies  and  Leisink,  2014),  deﬁned  as  employees’  assess-
ment  of  their  competences  to  successfully  perform  their
jobs  (Rigotti  et  al.,  2008).  The  M  dimension,  in  turn,  com-
prises  a  range  of  employee  attitudes  and  affects  that  reﬂect
employees’  willingness  to  expend  efforts  at  work  (Jiang
et  al.,  2013).  Broadly  speaking,  motivation  is  ‘‘an  unobser-
vable  force  that  directs,  energizes,  and  sustains  behavior’’
(Diefendorff  and  Chandler,  2011:66).  While  the  A  component
emphasizes  employees’  capabilities  to  contribute,  M  deals
with  the  extent  to  which  they  are  keen  to  use  those  capabili-
ties  (Liao  et  al.,  2009).  Finally,  the  O  dimension  ‘‘reﬂects  the
means  through  which  employees’  abilities  and  efforts  can
be  converted  to  outcomes’’  (Jiang  et  al.,  2013:1463)  and  is
closely  linked  to  the  psychological  empowerment  construct
(Spreitzer,  1995).  In  particular,  the  opportunity  dimension  at
the  individual  level  includes  the  autonomy,  task  signiﬁcance
and  impact  employees  perceive  they  have  at  work  that,  in
general  terms,  reﬂect  their  chances  to  deploy  their  skills  in
their  jobs  and  contribute  to  the  ﬁrm’s  success  (Purcell  et  al.,
2003;  Ehrnrooth  and  Björkman,  2012).
Classic  work  performance  theories  proposed  that  these
three  variables  (A,M,O)  determine  the  employee’s  perfor-
mance  (Vroom,  1964;  Blumberg  and  Pringle,  1982).  Studies
drawing  from  the  human  capital  theory  (e.g.  Chang  and
Chen,  2011)  assume  that  employee  work-related  skills  and
competences  are  the  main  determinant  of  employee  produc-
tivity.  Ability  relates  to  performance  primarily  through  job
knowledge,  such  that  high-ability  workers  tend  to  demon-
strate  higher  performance  because  they  are  better  able
to  acquire  and  apply  job-relevant  knowledge  than  those
with  lower  levels  of  ability  (Van  Iddekinge  et  al.,  2017).
Prior  empirical  studies  provided  support  for  the  relevance  of
employees’  abilities  (A)  to  increase  their  job  performance
(Youndt  et  al.,  2004;  Hong,  2009;  Liao  et  al.,  2009).  Other
studies  (e.g.  Rich  et  al.,  2010;  Christian  et  al.,  2011;  Alfes
et  al.,  2013)  suggest  that  employee  productivity  depends
on  the  willingness  of  employees  to  use  their  capabilities  at
work,  and  have  demonstrated  the  relevance  of  employees’
motivation  (M)  to  increase  their  job  performance.  Employee
motivation  leads  to  the  desired  work  behaviors  and  dis-
cretionary  efforts  that  contribute  to  operational  outcomes
(Jiang  et  al.,  2012a).  Finally,  several  studies  provide  evi-
dence  that  the  opportunities  to  perform  in  the  ﬁrm  (O)  are
a  relevant  factor  inﬂuencing  employees’  performance  (e.g.
Aryee  et  al.,  2012).  These  studies  assume  that  employee
performance  depends  on  the  extent  to  which  employees  are
able  to  fully  exploit  their  skills  at  work  (Bos-Nehles  et  al.,
2013).  Without  appropriate  opportunities  to  use  their  abili-
ties  and  motivation  at  work,  employees  will  display  lower
contributions  than  similar  employees  provided  with  such
opportunities  (Jiang  et  al.,  2012b).  Drawing  from  these  argu-
ments,  we  propose  that:
Hypothesis  1a.  Employee  abilities  have  a  positive  effect
on  employee  performance.
Hypothesis  1b.  Employee  motivation  has  a  positive  effect
on  employee  performance.
Hypothesis  1c.  Employee  opportunities  to  participate
have  a  positive  effect  on  employee  performance.
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elationships between HR bundles and
mployee AMO
ollowing  the  reasoning  of  the  AMO  model  of  work  perfor-
ance,  several  authors  have  proposed  that  HR  practices
ould  be  classiﬁed  according  to  the  same  three-dimensions,
istinguishing  among  three  HR  bundles:  skill-enhancing  HR
undle,  motivation-enhancing  HR  bundle  and  opportunity-
nhancing  HR  bundle  (Bailey,  1993;  Appelbaum  et  al.,  2000;
epak  et  al.,  2006).  Each  bundle  represents  a  combination
f  HR  practices  that  share  the  same  purpose.  Skill-enhancing
ractices  include  comprehensive  recruitment,  rigorous
election,  and  extensive  training  (Jiang  et  al.,  2012a).  Typi-
al  HR  practices  classiﬁed  within  the  motivation-enhancing
omain  are  related  to  incentives  and  rewards,  exten-
ive  beneﬁts,  and  career  development  (Subramony,  2009).
inally,  the  opportunity-enhancing  HR  bundle  includes  initia-
ives  to  empower  employees  to  contribute  to  organizational
oals,  such  as  employee  participation  in  ﬁrm  decision  mak-
ng,  and  the  use  of  communication  channels  from  the  ﬁrm
o  employees  (Gardner  et  al.,  2001;  Subramony,  2009).  Fol-
owing  Jiang  et  al.’s  (2013)  call  for  more  inquiry  into  the
nterrelationships  between  the  AMO  components  at  the  ﬁrm
nd  employee  level,  this  section  addresses  the  inﬂuence  of
he  three  HR  bundles  and  their  synergy  on  employee  abili-
ies,  motivation  and  opportunities  to  participate.
ain  effects  of  the  HR  bundles  on  employee  AMO
egarding  the  skill-enhancing  HR  bundle,  training  and
tafﬁng  practices  contribute  to  fostering  ﬁrms’  human  cap-
tal  (Minbaeva  et  al.,  2003;  Youndt  and  Snell,  2004),  and  to
ncreasing  employees’  mastery  of  abilities,  preparing  them
or  future  promotion  in  the  ﬁrm  (Gardner  et  al.,  2001).
tafﬁng  practices  allow  the  ﬁrm  to  hire  employees  with
he  required  competences  and  abilities,  and  training  initia-
ives  contribute  to  enhancing  the  skills  of  current  employees
Subramony,  2009),  which  corresponds  to  the  ‘‘make’’  and
‘buy’’  approaches  to  increase  the  employees’  KSAs  (knowl-
dge,  skills  and  abilities)  suggested  by  authors  such  as
oundt  and  Snell  (2004).
However,  these  practices  may  also  increase  employee
otivation  by  providing  them  with  the  chance  to  develop
heir  professional  career  in  the  ﬁrm  (Tharenou  et  al.,  2007;
iao  et  al.,  2009).  Practices  in  the  skill-enhancing  HR  bundle
re  a  means  by  which  employees  can  broaden  their  compe-
encies,  and  therefore  experience  more  variety  of  tasks  and
reater  challenges  at  work.  This  process  offers  employees
ore  opportunities  for  development  and  personal  growth,
hich  stimulates  their  motivation  at  work  (White  and
ryson,  2013).  Moreover,  practices  in  the  skill-enhancing  HR
undle  can  also  extend  employee  opportunities  to  partici-
ate  in  the  ﬁrm,  since  the  ﬁrm’s  developmental  initiatives
llow  employees  to  initiate  new  work  methods  and  to
ssume  responsibilities  for  the  quality  of  their  work  and
heir  contributions  in  the  organization  (Pfeffer,  1998).  With-
ut  the  necessary  investments  in  workforce  development,
reater  autonomy  for  employees  would  entail  their  having  to
ssume  difﬁcult  challenges,  which  may  undermine  employee
elf-efﬁcacy  (Axtell  and  Parker,  2003).  For  all  these  reasons,
e  expect  that:
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ypothesis  2a.  The  skill-enhancing  HR  bundle  has  a  posi-
ive  effect  on  employee  abilities.
ypothesis  2b.  The  skill-enhancing  HR  bundle  has  a posi-
ive  effect  on  employee  motivation.
ypothesis  2c.  The  skill-enhancing  HR  bundle  has  a posi-
ive  effect  on  employee  opportunities  to  participate.
Turning  now  to  the  motivation-enhancing  HR  bundle,
he  literature  provides  arguments  sustaining  the  relation-
hip  between  this  set  of  practices  and  employee  motivation
nd  opportunities  to  participate.  Regarding  employee  moti-
ation,  from  the  social  exchange  perspective  (Blau,  1964)
rms  reinforce  employees’  perceptions  that  their  contrib-
tions  are  valued  by  offering  them  incentives  or  chances
or  promotion  in  the  organization  (Allen  et  al.,  2003).  This
erceived  organizational  support  generates  among  employ-
es  a  felt  obligation  to  care  about  the  organization’s  goals
nd  to  reciprocate  with  higher  motivation  to  work  harder
Rhoades  et  al.,  2001;  Minbaeva  et  al.,  2003).
On  the  other  hand,  as  Bowen  and  Lawler  (1992)  sug-
ested,  to  promote  employee  participation  in  the  ﬁrm,
rganizations  should  develop  a  reward  system  based  on
mployee  contributions.  Through  appropriate  rewards,  the
rm  generates  the  belief  among  the  workforce  that  greater
fforts  and  autonomy  will  pay  off,  which  fosters  employees’
illingness  to  be  proactive  in  their  job  (Beltrán-Martín  et  al.,
017).  Because  greater  opportunities  to  participate  may
all  for  additional  effort  from  employees,  practices  in  the
otivation-enhancing  HR  bundle  are  needed  to  encourage
hem  to  persevere  in  their  contributions  (Frese  et  al.,  1997).
n  addition,  as  Howard  and  Foster  (1999)  noted,  employees
ill  be  reluctant  to  show  initiative  or  autonomy  at  work  if
hey  do  not  perceive  that  the  ﬁrm  is  offering  them  the  pos-
iblity  for  promotion.  This  reasoning  leads  us  to  formulate
ur  next  hypotheses  as  follows:
ypothesis  3a.  The  motivation-enhancing  HR  bundle  has  a
ositive  effect  on  employee  motivation.
ypothesis  3b.  The  motivation-enhancing  HR  bundle  has
 positive  effect  on  employee  opportunities  to  participate.
The  opportunity-enhancing  HR  bundle,  in  turn,  con-
ributes  to  a  climate  of  empowerment  in  the  ﬁrm  that
osters  employee  autonomy.  Greater  delegation  of  power
o  individuals,  and  higher  employee  participation  lead  to  an
rganizational  climate  that  boosts  employees’  conﬁdence
n  the  signiﬁcance  and  relevance  of  their  work;  as  a  conse-
uence,  employees  take  on  a  more  active  and  autonomous
ole  in  the  ﬁrm  (Aryee  et  al.,  2012).  For  instance,  Seibert
t  al.  (2004)  empirically  demonstrated  that  practices  in  the
pportunity-enhancing  HR  bundle  have  a  positive  inﬂuence
n  employees’  autonomy.
These  HR  practices  can  also  inﬂuence  employees’  abili-
ies,  since  allowing  employees  to  play  an  active  role  in  the
rm  increases  their  opportunities  to  share  their  KSAs  and  to
ut  forward  ideas,  which  constitute  learning  opportunities
or  employees  (Jiang  et  al.,  2012a).  The  opportunity-
nhancing  HR  bundle  also  constitutes  a  source  of  motivation
or  employees,  since  the  availability  of  a  wider  range  of
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pportunitites  to  solve  problems  and  propose  changes  in  the
rm  generates  higher  self-esteem  and  interest  in  the  job
White  and  Bryson,  2013).  In  addition,  prior  studies  have
uggested  that  employees  are  more  motivated  when  the
rganization  informs  them  about  the  ﬁrm,  for  instance,  by
haring  information  about  its  performance,  because  it  send
ignals  to  employees  that  they  are  trusted  members  of  the
rm  (Delery  and  Shaw,  2001;  Minbaeva  et  al.,  2003;  Peters
t  al.,  2014).  Drawing  on  the  above  reasoning,  we  expect
hat:
ypothesis  4a.  The  opportunity-enhancing  HR  bundle  has
 positive  effect  on  employee  opportunities  to  participate.
ypothesis  4b.  The  opportunity-enhancing  HR  bundle  has
 positive  effect  on  employee  abilities.
ypothesis  4c.  The  opportunity-enhancing  HR  bundle  has
 positive  effect  on  employee  motivation.
ffects  of  the  synergy  among  HR  bundles  on
mployee AMO
n  addition  to  the  direct  effect  of  the  skill-,  motivation-
nd  opportunity-enhancing  HR  bundles  on  employee  AMO,
he  HRM  literature,  drawing  from  conﬁgurational  theories,
as  analyzed  the  possible  existence  of  synergies  between
he  bundles  of  practices  and  employee-related  variables
Chadwick,  2010).  The  concept  of  internal  aligment  lies  at
he  heart  of  these  synergistic  effects,  as  HR  bundles  are
art  of  a  integrated  HRM  system  (Ichniowski  et  al.,  1997;
elery,  1998;  Gerhart,  2007).  It  highlights  the  positive  out-
omes  stemming  from  the  complementarities  among  ﬁrms’
R  practices,  and  the  fact  that  HR  bundles  are  aligned
ith  each  other  to  capture  desirable  interactive  effects
Chadwick,  2010).
Of  the  different  theoretical  approaches  to  synergy  (see
hadwick,  2010  for  a review)  and  following  Jiang  et  al.’s
2012a)  suggestion,  we  focus  on  the  interaction  among
R  bundles  to  examine  how  their  synergy  might  impact
mployee  AMO.  From  this  perspective,  the  inﬂuence  of
R  practices  on  the  dependent  variables  is  moderated  by
he  other  HR  practices  implemented  in  the  ﬁrm  (Delery
nd  Shaw,  2001).  By  deﬁning  synergy  as  the  interaction
mong  the  HR  practices,  each  of  the  HR  practices  or  bun-
les  in  a  ﬁrm  can  have  both  direct  and  moderator  effects
n  the  outcomes  (Chadwick,  2010).  For  example,  the  inﬂu-
nce  of  the  skill-enhancing  HR  bundle  on  employee  abilities
an  be  reinforced  by  developing  motivation-enhancing  prac-
ices  that  promote  recognition  of  employees’  contributions.
imilarly,  the  opportunity-enhancing  HR  bundle  provides
mployees  with  more  freedom,  independence,  and  discre-
ion  to  perform  their  assigned  tasks,  so  they  may  strengthen
he  positive  inﬂuence  of  the  skill-enhancing  HR  bundle  in
eveloping  employee  abilities.  In  the  same  vein,  Ichniowski
t  al.  (1996)  pointed  out  that  training  employees  in  problem-
olving  will  be  more  effective  when  organizations  allow
hem  to  solve  more  problems.  Taking  into  account  the  idea
f  synergy  or  internal  ﬁt  among  HR  bundles  posited  by
umerous  scholars  in  the  HRM  literature  (e.g.  Ichniowski
t  al.,  1997;  Delery,  1998;  Gerhart,  2007)  and  following
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Jiang  et  al.’s  (2012a)  suggestion,  we  also  include  the  inter-
action  among  HR  bundles  to  examine  how  their  synergy
might  impact  employee  AMO,  and  formulate  the  following
hypotheses:
Hypothesis  5.  The  skill-enhancing  HR  bundle  positively
moderates  the  inﬂuence  of  the  motivation-enhancing  HR
bundle  on  employee  AMO.
Hypothesis  6.  The  skill-enhancing  HR  bundle  positively
moderates  the  inﬂuence  of  the  opportunity-enhancing  HR
bundle  on  employee  AMO.
Hypothesis  7.  The  motivation-enhancing  HR  bundle  posi-
tively  moderates  the  inﬂuence  of  the  opportunity-enhancing
HR  bundle  on  employee  AMO.
To  sum  up,  stemming  from  the  above  arguments  we
expect  that  employee  abilities,  motivation  and  opportu-
nities  to  participate  are  intermediate  variables  in  the
relationship  between  the  HR  bundles  and  employee  per-
formance.  Fig.  1 depicts  the  theoretical  model  proposed  in
our  study.  As  the  ﬁgure  shows,  we  examine  the  relationship
between  employee  abilities,  motivation  and  opportunities
to  participate  and  employee  performance,  corresponding  to
Hypothesis  1  (i.e.  bottom-up  effects).  In  addition,  we  ana-
lyze  the  inﬂuence  of  the  three  HR  bundles  on  employee  AMO
(i.e.  a  top-down  effect),  as  predicted  in  Hypotheses  2--4.
The  synergies  among  the  three  HR  bundles  are  also  tested
by  introducing  the  interaction  effects  among  these  bundles
and  their  effect  on  employee  AMO  (Hypotheses  5--7).
Method
Sample  and  data  collection  procedure
The  ﬁeldwork  for  this  study  was  conducted  on  a  sample
of  Spanish  service  and  industrial  companies  selected  from
the  SABI  (Sistema  de  Análisis  de  Balances  Ibéricos)  database
(Bureau  van  Dijk,  2013),  which  includes  annual  ﬁnancial  and
general  information  about  Portuguese  and  Spanish  ﬁrms.
The  focus  of  our  study  is  R&D  departments.  Employees  in
these  departments  are  professionals  with  highly  specialized
skills,  whose  experience  and  competence  are  key  factors  in
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hdel  and  hypotheses.
eveloping  new  products  and  organizational  success  (Henard
nd  McFadyen,  2006).  Restricting  the  study  to  this  area  has
everal  advantages.  As  HR  practices  affect  only  one  group
f  employees  in  the  ﬁrm,  the  reliability  of  the  measure-
ent  of  these  practices  can  be  improved  (Delery,  1998).  In
ddition,  R&D  employees  are  of  great  importance  to  com-
any  competitiveness  in  current  environments,  so  managers
re  interested  in  improving  these  employees’  performance.
ompany  size  (25  or  more  employees)  was  also  used  to
elimit  the  initial  population  of  11,704  ﬁrms,  since  the  lit-
rature  considers  this  minimum  size  necessary  to  identify
ompanies  with  an  explicit  or  formalized  human  resource
trategy  (Lepak  and  Snell,  2002).
Prior  to  sending  out  the  questionnaires,  we  made  initial
ontact  with  a  random  sample  of  companies  (n  =  1304)  to
onﬁrm  that  they  had  an  R&D  department  (this  informa-
ion  is  not  available  in  the  SABI  database).  For  those  ﬁrms
ith  an  R&D  department  (n  =  350),  data  for  our  research
ame  from  three  different  sources  obtained  in  two  different
eriods  of  time.  HR  managers  were  contacted  to  measure
he  HR  practices  applied  to  the  R&D  employees.  Question-
aires  addressed  to  the  R&D  employees  included  measures
f  their  abilities,  motivation  and  opportunities  to  partic-
pate.  Finally,  data  from  the  R&D  manager  were  used  to
easure  the  R&D  employees’  collective  performance.  The
se  of  data  obtained  through  multiple  informants  in  each
rm  allows  researchers  to  avoid  the  risks  implicit  in  com-
on  method  variance  that  may  appear  when  a single  rater
valuates  both  the  predictor  and  the  criterion  variables
Podsakoff  et  al.,  2003).
Of  the  350  ﬁrms  with  an  R&D  department  invited  to  par-
icipate,  the  HR  manager  provided  answers  on  HR  practices
n  85  organizations.  The  HR  managers  were  informed  about
ur  research  and  we  asked  for  permission  to  distribute  the
mployee  questionnaire  to  a  randomly  chosen  sample  of  R&D
mployees  in  each  ﬁrm.  The  average  number  of  employees
n  the  R&D  departments  for  our  sample  of  companies  was
3.48  employees  (median  =  5 employees).  Resource  limita-
ions  prevented  us  from  surveying  all  R&D  employees  in  each
epartment,  but  we  set  a  minimum  of  three  employees  to
nterview  per  ﬁrm.  We  obtained  responses  from  262  employ-
es;  the  number  of  respondents  per  ﬁrm  ranged  between  3
nd  6  employees.  In  a  second  wave  of  the  study,  ﬁve  months
ater,  we  contacted  the  R&D  managers  of  the  85  ﬁrms  that
ad  provided  responses  from  the  HR  managers  and  the  R&D
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mployees  and  obtained  responses  from  83  R&D  managers.
s  a  result  of  matching,  we  obtained  complete  responses
o  all  our  variables  from  83  ﬁrms.  Fifty  per  cent  of  the
rms  were  from  the  service  sector  (e.g.  advertising  and  mar-
et  research,  computer  programming  and  consultancy,  etc.)
nd  ﬁfty  per  cent  were  industrial  ﬁrms  (e.g.  manufacturers
f  machinery  and  equipment,  metal  products,  rubber  and
lastic  products,  etc.)
easures
easures  of  the  variables  were  based  on  previously  pub-
ished  scales.  We  performed  exploratory  factor  analysis
EFA)  and  conﬁrmatory  factor  analyses  (CFA)  to  assess  the
eliability  and  validity  of  the  scales.
ependent  variable
o  measure  employee  performance,  prior  studies  have
sually  differentiated  between  task  performance  and  con-
extual  performance.  While  task  performance  refers  to  the
xtent  to  which  the  employee  meets  role  requirements
nd  achieves  task  goals,  contextual  performance  is  linked
o  the  employees’  behaviors  that  facilitate  the  organiza-
ional,  social  and  psychological  context  in  which  the  key
echnical  tasks  are  performed  (i.e.  organizational  citizen-
hip  behaviors,  OCBs)  (Edgar  et  al.,  2015).  Attending  to  the
ature  of  R&D  work,  employee  performance  in  this  area
hould  reﬂect  employee  innovation  and  creativity.1 For  this
eason,  we  focus  on  contextual  performance,  in  particu-
ar  challenge-oriented  OCBs,  as  an  indicator  of  employee
erformance.  Employee  challenge-oriented  OCBs  capture
mployee  behaviors  that  involve  making  constructive  sug-
estions  for  improving  and  challenging  the  status  quo  for
he  good  of  the  organization  (MacKenzie  et  al.,  2011).  We
easure  this  variable  using  Van  Dyne  and  LePine’s  (2008)
ix-item  scale.  Since  our  focus  is  on  collective  employee
erformance,  and  following  MacKenzie  et  al.  (2011),  all  the
tems  were  worded  so  that  R&D  managers  rated  the  R&D
mployees  as  a  whole  (e.g.  ‘‘communicate  their  opinions
bout  work  issues  to  others  in  the  R&D  department  even
f  their  opinion  is  different  and  the  others  in  the  depart-
ent  disagree  with  them’’).  The  estimation  of  a  CFA  with
he  six  items  showed  a  good  ﬁt  to  the  data  (2SB =  11.73;
.f.  =  9;  p  =  0.23;  BBNNFI  =  0.94;  CFI  =  0.96;  RMSEA  =  0.06),
ith  a  Cronbach’s  alpha  of  0.90.
ndependent  variables
R  practices  were  assessed  using  Gardner  et  al.’s  (2001)
cale,  which  includes  three  bundles  of  HR  practices  cor-
esponding  to  skill-enhancing,  motivation-enhancing  and
pportunity-enhancing  domains.  Respondents  (HR  man-
gers)  stated  their  level  of  agreement  that  the  HR  practices
ere  used  for  the  R&D  employees  in  their  ﬁrm  (ranging
rom  1  =  strongly  disagree  to  7  =  strongly  agree).  We  per-
ormed  an  exploratory  factor  analysis  (EFA)  and  a CFA  to
est  whether  the  proposed  dimensionality  of  this  scale
orresponded  to  Gardner  et  al.’s  (2001)  original  scale.
he  results  of  the  CFA  in  which  the  three  HR  bundles
1 We thank an anonymous reviewer for this comment.
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skill-enhancing,  motivation-enhancing  and  opportunity-
nhancing)  were  introduced  as  correlated  factors  showed
 good  ﬁt  to  the  data  (2SB =  27.34;  d.f.  =  22;  p  =  0.20;  BBN-
FI  =  0.97;  CFI  = 0.98;  RMSEA  =  0.05),  with  a  Cronbach’s  alpha
f  0.83.  The  correlations  among  the  three  HR  bundles  were
lso  statistically  signiﬁcant,  ranging  from  0.31  to  0.45.
rior  to  estimating  the  structural  models,  we  calculated
hree  aggregated  indexes  corresponding  to  skill-enhancing,
otivation-enhancing,  and  opportunity-enhancing  HR  bun-
les,  respectively.
ediating  variables
e  used  Rigotti  et  al.’s  (2008)  scale  to  measure  employee
bilities  (A).  This  scale  comprises  six  items  to  assess
mployees’  perceived  competence  about  their  ability  to  suc-
essfully  fulﬁll  the  tasks  involved  in  their  job.  We  asked
&D  employees  to  evaluate  their  abilities  on  a  7-point  Lik-
rt  scale  ranging  from  1  =  strongly  disagree  to  7  =  strongly
gree  with  the  statements.  The  estimation  of  a  CFA  with
he  six  items  showed  a  good  ﬁt  to  the  data  (2SB =  9.84;
.f.  =  9;  p  =  0.36;  BBNNFI  =  0.99;  CFI  =  0.99;  RMSEA  =  0.02),
ith  a  Cronbach’s  alpha  of  0.87.
Regarding  employee  motivation  (M),  Liao  et  al.
2009:374)  highlight  that  ‘‘motivation  has  seldom  been  mea-
ured  explicitly  or  tested  in  strategic  HRM  studies’’.  A  review
f  the  research  in  Jiang  et  al.’s  (2012a)  meta-analysis  shows
hat  only  11%  of  the  empirical  studies  consider  a  measure
f  employee  motivation  as  an  indicator  of  this  dimension.
n  turn,  the  majority  of  studies  in  the  HRM  literature  (and
0%  in  Jiang  et  al.’s  meta-analysis)  associate  employees’
otivation  with  their  affective  commitment  to  the  orga-
ization  (e.g.  Ahmad  and  Schroeder,  2003;  Gardner  et  al.,
001;  Knies  and  Leisink,  2014).  Affective  commitment  is  the
sychological  link  between  the  employee  and  the  ﬁrm  that
eﬂects  an  ‘‘emotional  attachment  to,  identiﬁcation  with,
nd  involvement  in  the  organization’’  (Allen  and  Meyer,
990).  Employee  commitment  is  therefore  an  indicator  of
mployee  motivation  and  leads  to  persistence  in  a  course  of
ction  in  the  ﬁrm,  even  when  the  employee  faces  opposing
orces,  so  it  implies  a  longer-term  implication  and  a  closer
ink  to  employee  behaviors  at  work  than  employee  moti-
ation  (Meyer  et  al.,  2004).  Thus,  for  the  purposes  of  our
tudy,  the  M  dimension  will  be  deﬁned  as  the  employee’s
ffective  commitment  to  the  organization.  Employee  moti-
ation  was  measured  using  Allen  and  Meyer’s  (1990)  scale  of
ffective  commitment.  R&D  employees  assessed  their  indi-
idual  affective  commitment  on  a  7-point  Likert  scale.  The
riginal  scale  included  8  items  but  attending  to  the  factor
oadings  of  an  initial  CFA,  item  8  of  Allen  and  Meyer’s  scale
as  removed.  The  CFA  of  the  remaining  7  items  showed  a
ood  ﬁt  to  the  data  (2SB =  18.24;  d.f.  =  14;  p  =  0.20;  BBN-
FI  =  0.98;  CFI  = 0.99;  RMSEA  =  0.03),  with  a  Cronbach’s  alpha
f  0.86.
To  measure  employee  opportunities  to  participate  (O)
e  included  six  items  from  Spreitzer’s  (1995)  psychological
mpowerment  scale.  Following  Ehrnrooth  and  Björkman’s
2012)  suggestion,  we  speciﬁcally  considered  items  that
easure  meaning,  self-determination  and  impact.  We  per-
ormed  a  CFA  where  the  latent  factors  corresponding  to
hese  three  sub-scales  were  indicators  of  a  higher-order
actor  corresponding  to  employee  opportunities  to  partic-
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ipate.  The  CFA  showed  a  good  ﬁt  to  the  data  (2SB =  26.34;
d.f.  = 24;  p  =  0.34;  BBNNFI  =  0.98;  CFI  =  0.99;  RMSEA  =  0.03),
with  a  Cronbach’s  alpha  of  0.88.  We  then  aggregated  the
mean  values  of  the  three  sub-scales  in  a  global  measure  of
O  that  was  used  in  subsequent  analyses.
Control  variables
We  controlled  for  the  inﬂuence  of  the  sector  and  ﬁrm  size.
Regarding  the  sector,  we  use  a  dummy  variable  taking  value
1  for  manufacturing  ﬁrms  (two  digit  CNAE  codes  01  to  45)  and
0  for  service  ﬁrms  (two  digit  CNAE  codes  45  to  99).  Firm  size
was  measured  by  the  logarithm  of  the  number  of  employees.
Analytic  procedures
To  test  the  hypotheses  (see  Fig.  1)  we  applied  multi-
level  structural  equation  modeling  (MSEM)  using  MPlus
software  (Muthén  and  Muthén,  1998--2012).  MSEM  parti-
tions  the  variance  of  the  employee-level  variables  into  two
latent  variable  components  (Asparouhov  and  Muthén,  2006),
capturing  the  within-group  variation  (differences  across
employees  in  the  same  ﬁrm)  and  the  between-group  vari-
ation  (differences  across  ﬁrms).  An  advantage  of  MSEM  is
that  it  allows  us  to  specify  a  large  variety  of  multilevel
models.  By  structuring  the  relationships  in  the  within-  and
the  between-group  variables,  MSEM  allows  estimation  of
cross-level  relationships  (e.g.  a  2-1  multilevel  design),  that
is,  relationships  between  variables  measured  at  different
levels  of  the  data  hierarchy  (Preacher  et  al.,  2010),  in  a
large  number  of  different  type  of  models  including,  as  in
our  analysis,  multilevel  mediation  models  (e.g.  a  2  →  1  →  2
designs)  (Croon  et  al.,  2014),  and  moderator  effects  across
the  different  levels  of  the  data  hierarchy.  Maximum  like-
lihood  estimator  with  standard  errors  and  Chi-square  test
statistics  robust  to  non-normality  were  used  in  the  analysis.
Results
Before  estimating  the  MSEM  models,  we  computed  the
within-  and  between-group  variance  for  the  employee-
level  variables,  all  of  which  were  statistically  signiﬁcant.
The  ratio  of  between-group  to  total  variance  provided
intra-class  correlation  coefﬁcients  (ICC1)  (LeBreton  and
Senter,  2008)  of  0.38,  0.32  and  0.40  for  employee  abilities,
motivation,  and  opportunities  to  participate,  respectively.
This  result  suggested  that  it  was  appropriate  to  examine
the  inﬂuence  of  the  HR  bundles  (Level  2  predictors)  in
explaining  the  variation  of  these  employee  performance
components  across  ﬁrms.
Table  1  shows  the  estimates  for  the  model  in  Fig.  1. The
chi-square  goodness-of-ﬁt  test  statistic  (2 =  9.20,  d.f.  =  13,
p-value  =  0.76)  indicated  that  the  model  has  an  excellent
ﬁt  to  the  data.  In  the  table,  we  see  that  employee  abil-
ities  (0.35),  employee  motivation  (−0.01),  and  employee
opportunities  to  participate  (−0.18)  have  no  statistically  sig-
niﬁcant  inﬂuence  on  employee  performance.  These  results
refute  our  Hypothesis  1.The  table  shows  that  the  skill-enhancing  HR  bundle  was
positively  associated  with  employee  abilities,  with  a  statisti-
cally  signiﬁcant  regression  coefﬁcient  of  0.28  (p  <  0.05),  and
with  employee  motivation  (0.36;  p  <  0.05),  which  provides
d
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upport  for  Hypotheses  2a  and  2b.  Regarding  the  inﬂu-
nce  of  the  motivation-enhancing  HR  bundle  on  employee
MO,  the  regression  coefﬁcients  were  not  statistically
igniﬁcant  for  employee  motivation  or  opportunities  to  par-
icipate;  Hypotheses  3a  and  3b  are  therefore  rejected.
he  opportunity-enhancing  HR  bundle  has  a signiﬁcant
ffect  on  the  three  employee  AMO  variables,  with  regres-
ion  coefﬁcients  of  0.30  (p  <  0.05),  0.47  (p  <  0.05)  and
.32  (p  <  0.05)  for  employees’  opportunities  to  participate,
bilities,  and  motivation,  respectively;  these  results  sup-
ort  Hypotheses  4a--4c.  To  test  the  mediational  effect  of
mployee  AMO  on  the  relationship  between  the  three  HR
undles,  the  last  panel  of  Table  1  shows  the  indirect  effects
f  skill-enhancing,  motivation-enhancing  and  opportunity-
nhancing  HR  bundles  on  employee  performance.  None  of
he  regression  coefﬁcients  is  statistically  signiﬁcant,  a  result
hat  refutes  the  mediator  effect  of  employee  AMO  in  the  HR
undles--employee  performance  relationship.
Finally,  Table  1  also  shows  the  inﬂuence  of  the  interaction
etween  the  HR  bundles  on  employee  AMO.  We  ﬁnd  that  that
one  of  the  regression  coefﬁcients  is  statistically  signiﬁcant,
o  Hypotheses  5--7  are  not  supported  by  our  data.
iscussion
or  our  sample  of  companies  we  found  evidence  that  HR
undles  have  a positive  inﬂuence  on  employee  abilities,
otivation  and  opportunities  to  participate,  but  we  found
o  support  for  the  contribution  of  these  three  employee-
elated  variables  to  their  collective  performance.  The
ncorporation  of  the  AMO  model  in  this  analysis  allows  the
ntegration  of  multiple  intermediate  variables  in  a  single
ramework  and  thus  enables  us  to  extend  prior  models  for
he  mediating  variables  in  the  HRM--employee  performance
elationship.  We  believe  that  our  results  contribute  to  the
RM  literature  in  several  ways.
First,  our  results  suggest  that  there  is  a  relationship
etween  the  AMO  components  at  the  ﬁrm  level  with  their
ounterparts  at  the  individual  level  of  analysis.  Using
he  three  dimensions  of  the  HR  system  instead  of  a
ndimensional  measure  has  allowed  us  to  examine  the  dif-
erential  inﬂuence  of  the  three  HR  bundles  on  different
ypes  of  employee  variables.  Earlier  studies  that  differ-
ntiated  among  the  skill-enhancing,  motivation-enhancing
nd  opportunity-enhancing  HR  bundles  (e.g.  Appelbaum
t  al.,  2000)  proposed  these  classiﬁcations  according  to
he  employee  AMO  component  that  they  were  intended  to
aximize.  Our  results  partially  support  this  assumption.
he  skill-enhancing  HR  bundle  has  a  positive  inﬂuence  on
mployee  abilities,  which  is  in  accordance  with  prior  stud-
es,  as  Jiang  et  al.’s  (2012a)  meta-analysis  demonstrates.
imilarly,  practices  in  the  opportunity-enhancing  HR  bun-
le  help  to  increase  employee  opportunities  to  perform.
hat  is,  practices  that  encourage  employee’s  participation
nd  involvement  in  ﬁrm  decisions,  and  practices  related
o  establishing  communication  channels  from  the  ﬁrm  to
ndividuals,  help  to  increase  employees’  possibilities  to
eploy  their  skills  in  the  ﬁrm  and  to  actively  contribute  to
he  organization’s  success  (Ehrnrooth  and  Björkman,  2012).
owever,  we  did  not  ﬁnd  empirical  support  for  the  inﬂu-
nce  of  the  motivation-enhancing  HR  bundle  on  employee
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Table  1  Parameter  estimates  and  standard  errors  (in  brackets)  of  the  models.
Estimates  (s.e.)
Direct  effects
A →  Employee  performance  (H1a)  0.351  (0.542)
M →  Employee  performance  (H1b)  −0.010  (0.585)
O →  Employee  performance  (H1c)  −0.175  (0.452)
Sector →  Employee  performance −0.147  (0.111)
Size →  Employee  performance 0.274  (0.109)**
Skill-enhancing  HR  bundle  →  A  (H2a) 0.283  (0.127)**
Skill-enhancing  HR  bundle  →  M  (H2b) 0.363  (0.137)**
Skill-enhancing  HR  bundle  →  O  (H2c)  0.189  (0.139)
Motivation-enhancing  HR  bundle  →  M  (H3a)  0.036  (0.122)
Motivation-enhancing  HR  bundle  →  (H3b)  0.136  (0.121)
Opportunity-enhancing  HR  bundle  →  O  (H4a)  0.303  (0.151)**
Opportunity-enhancing  HR  bundle  →  A  (H4b)  0.466  (0.129)**
Opportunity-enhancing  HR  bundle  →  M  (H4c)  0.323  (0.156)**
Moderator  effects
Skill-enhancing  HR  bundle  *  Motivation-enhancing  HR  bundle  →  A  (H5a)  −0.143  (0.127)
Skill-enhancing  HR  bundle  *  Motivation-enhancing  HR  bundle  →  M  (H5b)  0.081  (0.138)
Skill-enhancing  HR  bundle  *  Motivation-enhancing  HR  bundle  →  O  (H5c)  −0.074  (0.137)
Skill-enhancing  HR  bundle  *  Opportunity-enhancing  HR  bundle  →  A  (H6a)  −0.020  (0.138)
Skill-enhancing  HR  bundle  *  Opportunity-enhancing  HR  bundle  →  M  (H6b)  −0.062  (0.152)
Skill-enhancing  HR  bundle  *  Opportunity-enhancing  HR  bundle  →  O  (H6c)  −0.022  (0.150)
Motivation-enhancing  HR  bundle  *  Opportunity-enhancing  HR  bundle  →  A  (H7a)  −0.058  (0.118)
Motivation-enhancing  HR  bundle  *  Opportunity-enhancing  HR  bundle  →  M  (H7b)  0.096  (0.132)
Motivation-enhancing  HR  bundle  *  Opportunity-enhancing  HR  bundle  →  O  (H7c) −0.086  (0.130)
Indirect effect:
Skill-enhancing  HR  bundle  →  Employee  performance  0.062  (0.087)
Motivation-enhancing  HR  bundle  →  Employee  performance  −0.024  (0.065)
Opportunity-enhancing  HR  bundle  →  Employee  performance  0.107  (0.102)
Goodness-of-ﬁt  index
2 (d.f.)  9.20  (13)
p-value 0.758
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otivation.  The  general  tendency  in  the  HRM  literature
o  measure  employee  motivation  as  the  individuals’  affec-
ive  commitment  may  explain  this  result.  In  particular,  our
esults  are  consistent  with  Meyer  et  al.’s  (2004)  suggestion
hat  affective  commitment  is  related  more  strongly  to  inter-
al  sources  of  motivation,  rather  than  to  external  sources
f  motivation  such  as  performance-based  rewards  or  pro-
otions.  In  addition,  our  results  are  consistent  with  prior
vidence  demonstrating  that  internal  sources  of  motivation
re  more  relevant  than  external  rewards  for  R&D  employ-
es  (e.g.  Lee  and  Maurer,  1997;  Owan  and  Nagaoka,  2011).
n  fact,  in  our  study,  skill-enhancing  shows  a  stronger  rela-
ionship  with  employee  motivation  than  the  other  two  HR
undles.  In  this  sense,  Kanama  and  Nishikawa  (2017:199)
tate  that  ‘‘extrinsic  rewards  cannot  be  expected  to  be
ery  effective  when  employees  are  charged  with  tasks  that
equire  innovation  and  creativity’’.  In  sum,  in  our  study,
R  bundles  are  not  only  distinct  in  nature  because  they
re  made  up  of  different  practices  but  also  because  they
ontribute  to  employee  AMO  through  different  paths.
Second,  our  study  demonstrates  that  each  of  the
MO  components  at  the  individual  level  is  affected  by
t
e
t
e.
ross-domain  HR  bundles.  From  a  contextual  perspective,
rganizational  context  can  be  viewed  as  a  large  set  of  con-
traints  and  opportunities  (sometimes  countervailing  one
nother)  that  shape  employee  responses,  in  terms  of  their
ttitudes  or  behaviors  (Johns,  1991).  The  large  number  of
acets  that  make  up  the  organizational  context  entails  the
ossibility  that  the  relationships  between  HR  bundles  and
mployee  variables  may  also  cross  the  theoretically  deﬁned
omains,  but  this  question  has  received  little  attention  in
he  HRM  literature  (Foss  et  al.,  2015).  In  particular,  attend-
ng  to  the  results  of  our  analyses,  employee  abilities  are
ot  only  improved  by  the  skill-enhancing  HR  bundle  but  also
y  the  opportunity-enhancing  HR  bundle.  The  opportunity-
nhancing  HR  bundle  provides  employees  with  the  possibility
o  choose  alternative  ways  to  approach  tasks,  to  expe-
ience  more  ownership,  to  share  knowledge  with  others,
nd  to  learn  new  skills  (Den  Hartog  and  Belschak,  2012;
iang  et  al.,  2012a).  More  speciﬁcally,  our  results  indicate
hat  the  regression  coefﬁcient  linking  the  opportunity-
nhancing  HR  bundle  with  employee  abilities  is  larger  than
he  coefﬁcient  corresponding  to  the  effect  of  the  skill-
nhancing  HR  bundle.  This  result  contradicts  the  results  of
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rExamining  the  intermediate  role  of  employee  abilities,  moti
Jiang  et  al.’s  (2012)  meta-analysis,  but  in  a  R&D  context  the
provision  of  opportunities  to  participate  by  the  ﬁrm  has  been
shown  to  be  particularly  relevant  to  increasing  the  develop-
ment  of  work-related  abilities  (Cabello-Medina  et  al.,  2011).
Similarly,  employee  motivation  is  encouraged  by  both  skill-
enhancing  and  opportunity-enhancing  HR  bundles.  From  a
social  exchange  perspective  (Blau,  1964),  employees  may
interpret  ﬁrms’  investments  in  these  practices  as  a  signal
that  the  organization  cares  about  them,  which  may  gen-
erate  a  feeling  of  obligation  to  reciprocate  through  more
effort  at  work.  In  sum,  our  study  takes  an  initial  step  to  test
the  multilevel  model  of  strategic  HRM  suggested  by  Jiang
et  al.  (2013),  based  on  the  idea  that  there  is  a  top-down
process  relating  organizational  HR  practices  to  employee
performance.
Third,  in  estimating  the  structural  models,  we  did  not
ﬁnd  evidence  that  the  interaction  between  the  three  HR
bundles  had  a  positive  inﬂuence  on  the  individual  variables.
This  means  that  using  the  different  HR  bundles  together
results  in  higher  employee  AMO  than  using  one  alone,  but
not  more  than  the  sum  of  the  individual  effects  of  each  bun-
dle  (Delery,  1998).  A  plausible  explanation  for  these  results
can  be  found  in  the  idea  of  strong  HR  systems  posited  by
Bowen  and  Ostroff  (2004).  According  to  these  authors,  when
the  different  HR  bundles  interact  with  one  another  (i.e.  they
form  a  strong  HR  system),  they  help  to  develop  similar  causal
maps  among  employees,  for  instance  by  inducing  uniformity
in  perceptions  of  the  situation  or  expected  responses,  which
facilitates  ‘‘compliance  and  conformity  through  social  inﬂu-
ence’’  (Bowen  and  Ostroff,  2004:213).  While  this  situation
facilitates  organizational  control,  such  strong  systems  may
be  counterproductive  with  the  diversity,  ﬂexibility  and  devi-
ation  needed  in  the  R&D  function  (Andreeva  et  al.,  2017).
Fourth,  our  results  do  not  conﬁrm  the  contribution  of
employee  abilities,  motivation,  and  opportunities  to  partic-
ipate  to  their  collective  performance.  Given  the  nature  of
R&D  work,  employees’  performance  in  this  area  depends
not  only  on  the  employees’  abilities,  motivation  and  oppor-
tunities  to  participate  by  themselves,  but  also  on  other
critical  factors  related  to  the  social  capital  of  the  organiza-
tion  (Cabello-Medina  et  al.,  2011),  such  as  the  willingness  of
R&D  employees  to  share  knowledge  with  others,  or  the  qual-
ity  of  exchange  relationships  with  coworkers,  which  have
been  demonstrated  to  be  important  for  sharing  information,
ideas  and  feedback  (Thompson  and  Heron,  2006;  Liu  et  al.,
2011).  In  sum,  contextual  variables  that  contribute  to  cre-
ate  a  climate  of  cooperation  and  information  sharing  may
be  more  important  to  explain  collective  employee  perfor-
mance  than  employees’  individual  abilities,  motivation  and
opportunities  to  participate.  For  this  reason,  future  studies
could  examine  whether  the  proposed  relationships  between
employee  AMO  and  employee  performance  is  moderated  by
these  variables.
Managerial  implications
According  to  our  results,  two  of  the  bundles  of  HR  practices
are  relevant  to  improve  employee  AMO,  namely  skill-
enhancing  and  opportunity-enhancing.  Managers  who  want
to  increase  their  employees’  contribution  should  there-
fore  promote  the  use  of  both  bundles  in  their  ﬁrm’s  HR
C
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trategy  in  order  to  increase  the  levels  of  employee  abilities,
otivation  and  opportunity  to  participate.
In  particular,  employee  abilities  and  motivation  can  be
nhanced  by  including  practices  such  as  exhaustive  stafﬁng
nd  training  activities  and  by  providing  employees  with  the
ossibility  to  participate  in  the  ﬁrm.  Furthermore,  if  the  pur-
ose  of  the  ﬁrm  is  to  increase  employees’  perception  that
hey  have  the  opportunity  to  participate,  managers  should
onsider  how  to  involve  employees  in  organizational  deci-
ions  and  how  to  communicate  with  them  more  effectively.
In  addition,  our  results  suggest  that  in  the  context  of
epartments  where  creativity  and  innovation  are  required
o  perform  tasks,  instead  of  investing  in  external  rewards  as
 source  of  motivation  for  R&D  employees  (e.g.  pay  raises
ased  on  performance),  other  practices  such  as  empower-
ent  or  developmental  initiatives  can  be  used,  which  act  as
otivators  for  employees.
imitations  and  directions  for  future  research
his  study  has  certain  limitations  that  should  be  high-
ighted.  First,  our  independent  variables  (HR  bundles)  were
easured  through  managers’  opinions  about  the  nature  of
R  practices  used  in  the  ﬁrm.  However,  HR  practices  as
esigned  by  managers  do  not  always  correspond  to  employ-
es’  perceptions  of  such  practices  (Nishii  and  Wright,  2008).
uture  studies  should  also  measure  HR  practices  based  on
mployees’  perceptions  in  order  to  analyze  how  far  employ-
es  experience  what  management  actually  intends  through
ts  HR  practices,  and  what  effect  these  employees’  percep-
ions  have  on  the  individual-level  AMO  components.
In  addition,  our  sample  is  restricted  to  the  R&D
epartments  of  Spanish  companies,  which  might  limit  the
eneralizability  of  our  results  to  other  types  of  organizations
nd  employees.  For  these  reasons,  this  research  should  be
eplicated  and  extended  to  other  units  or  departments  in
uture  studies.
From  a  methodological  point  of  view,  our  analyses  suf-
er  from  some  restrictions  due  to  our  small  sample.  More
omplex  models,  such  as  one  using  the  original  HR  indica-
ors  within  each  HR  bundle  (instead  of  aggregated  indices),
ould  allow  us  to  assess  the  inﬂuence  of  speciﬁc  HR  prac-
ices  on  employee  AMO  and  also  to  take  into  account  any
ossible  measurement  error.  However,  extending  the  model
y  including  the  full  set  of  indicators  leads  to  severe  prob-
ems  of  convergence  that  impede  the  estimation  of  the
odel  parameters.  Future  research,  using  larger  samples,
hould  assess  the  inﬂuence  of  individual  HR  practices  on
mployee  AMO.
Finally,  we  did  not  use  individual  control  variables  in  our
nalyses  because  our  database  does  not  include  informa-
ion  about  individual  characteristics  such  as  tenure,  age,
ender,  etc.  Given  the  small  size  of  the  R&D  departments
hat  participated  in  our  study,  we  avoided  collecting  this
ort  of  information  to  protect  the  anonymity  of  employee
esponses.onﬂict of interest
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ppendix.
R  bundles  scales
lease  indicate  the  extent  to  which  the  following  HR  practices
re used  in  this  company  for  R&D  employees,  where
 =  completely  disagree;  7  =  completely  agree  with  the
tatements:
kill-enhancing  HR  bundle:
1.  Applicants  undergo  structured  interviews  (job-related
uestions,  same  questions  asked  of  all  applicants,  rating
cales)  before  being  hired
2.  Applicants  take  formal  tests  (paper  and  pencil  or  work
ample)  before  being  hired
3. The  results  of  the  performance  evaluation  process  are
sed  to  determine  the  training  needs  for  employees
4. Employees  have  the  opportunity  to  receive  tuition
eimbursement  for  completing  college  classes
5. On  average,  how  many  hours  of  formal  training  do
mployees  receive  each  year?a
6.  Employees  in  this  job  regularly  (at  least  once  a  year)
eceive  a  formal  evaluation  of  their  performance
otivation-enhancing  HR  bundle:
7. Pay  rises  for  employees  in  this  job  are  based  on  job
erformance
8. Employees  have  the  opportunity  to  earn  individual
onuses  (or  commissions)  for  productivity,  performance,  or
ther  individual-performance  outcomes
9. Employees  have  the  opportunity  to  earn  group  bonuses
or commissions)  for  productivity,  performance,  or  other
ndividual-performance  outcomes
10.  Employees  have  the  opportunity  to  earn  company-wide
onuses  (or  commissions)  for  productivity,  performance,  or
ther  individual-performance  outcomes
11.  Qualiﬁed  employees  have  the  opportunity  to  be
romoted  to  positions  of  greater  pay  and/or  responsibility
ithin  the  company
pportunity-enhancing  HR  bundle:
12. Employees  have  a  reasonable  and  fair  complaints  process
13. Employees  are  involved  in  formal  participation  processes
uch as  quality-improvement  groups,  problem-solving  groups,
oundtable  discussions,  or  suggestion  systems
14. Employees  communicate  with  people  in  other
epartments  to  solve  problems  and  meet  deadlines
15.  Employees  frequently  receive  formal  company
ommunication  regarding  company  goals  (objectives,  actions,
nd so  on)
16.  Employees  frequently  receive  formal  company
ommunication  regarding  operating  performance
productivity,  quality,  customer  satisfaction,  and  so  on)
17. Employees  frequently  receive  formal  company
ommunication  regarding  ﬁnancial  performance  (proﬁtability,
tock price,  and  so  on)
18. Employees  frequently  receive  formal  company
ommunication  regarding  competitive  performance  (market
hare,  competitor  strategies,  and  so  on)
a Deleted after the EFA and CFA.
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